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SUMMARY  AND  CONCLUSIONS 

Two  strains  of  Pima  cotton,  grown  near  Las 
Cruces,  N.  Mex.,  in  the  1964-65  crop  season,  were 
compared  after  ginning.  Two  levels  of  lint  moisture 
and  two  levels  of  seed  cotton  cleaning  were  used  in 
the  ginning. 

Fiber  length  characteristics  of  ginned  lint  were 
generally  better  in  strain  S-2  than  in  S-l,  and  better 
in  the  high-  than  in  the  low-moisture  cotton.  Cleaning 
treatments  did  not  differ  in  their  effects  on  fiber 
quality. 

Strain  S-2  had  a  much  higher  micronaire  reading 
than  S-l,  4.4  compared  with  3.6.  This  difference  in 
micronaire  is  greater  than  usually  expected. 

Considerably  more  manufacturing  waste  was  re- 
moved from  strain  S-l  than  from  S-2,  and  more  was 
removed  from  low-  than  from  high-moisture  cotton. 
The  most  important  component  of  total  waste  was 
comber  noils.  Comber  noils  averaged  12.9  percent 
for  S-l  and  11.3  percent  for  strain  S-2.  Low- 
moisture  cotton  produced  12.7  percent  noils  while 
high-moisture  cotton  produced  11.6  percent. 

The  combing  process  tended  to  equate  length 
properties  of  cotton  in  the  various  test  conditions. 
The  two  strains  had  about  the  same  amount  of 
spinning  end  breakage,  yarn  imperfections,  and  yarn 
irregularity.  Break  factor  was  184  units  higher  for 
strain  S-l  than  for  strain  S-2,  but  yarn  appearance 
was  significantly  higher  for  S-2  than  for  S-l. 
Evidently,  the  finer  fibers  of  strain  S-l  caused  these 
differences. 

High-moisture  cotton  produced  significantly  more 
spinning  end  breaks  per  thousand  spindle  hours  (45) 
than  low-moisture  cotton  (33).  This  possibly  resulted 


from  the  greater  amount  of  Shirley  Analyzer  nonlint 
content  of  the  high-moisture  cotton,  since  no  crusher 
rolls  were  used. 

No  large  economic  advantage  to  the  producer  was 
found  for  any  test  condition.  However,  the  significant 
difference  in  the  cost  per  pound  of  comber  sliver 
between  the  two  moisture  conditions  would  affect  the 
returns  to  the  manufacturer.  Sliver  from  low-mois- 
ture cotton  cost  64.1  cents  per  pound,  and  that  from 
high-moisture  cotton  cost  62.6  cents.  Strains  and  gin 
cleaning  treatments  did  not  affect  cost  of  comber 
sliver  significantly. 

BACKGROUND  AND  OBJECTIVES 

The  percentage  of  Pima  cotton  bales  with  staple 
lengths  shorter  than  1  3/8  inches  has  increased  since 
1952.  The  problem  is  presented  graphically  in 
figure  1.  The  upper  portion  of  the  graph  shows  the 
decrease  in  the  predominant  staple  lengths  of  Pima 
cottons  from  1952  to  1964;  the  lower  portion  shows 
the  increase  in  the  percentage  of  bales  with  staple 
lengths  less  than  1  3/8  inches  during  those  years. 
Meanwhile,  the  strains  being  planted  have  changed 
from  Pima  32  to  Pima  S-l  to  Pima  S-2. 

Numerous  suggested  causes  for  the  decrease  in 
staple  length  include  varietal  characteristics  and 
production,  harvesting,  and  ginning  practices. 

Although  Pima  S-l  was  succeeded  by  Pima  S-2 
for  increased  yields  and  other  reasons,  some  producers 
in  the  El  Paso  area  have  continued  to  grow  S-l.  The 
staple  lengths,  which  are  expected  to  be  1  3/8  or  1 7/16 
inches,  are  similar,  but  the  growth  habits,  seed 
characteristics,  and  fiber  maturity  of  the  two  strains 
are  different.  The  S-2  plants  mature  more  rapidly 


and  the  bolls  open  earlier  than  they  do  in  the  S-l 
plant.1 

Micronaire  reading  is  usually  significantly  higher 
for  S-2  than  for  S-l.2  The  S-2  has  smaller  seeds  and 
fewer  residual  linters;  the  strength  of  attachment  of 
fibers  to  seed  is  less  for  S-2  than  for  S-l.  All  of 
these  factors  apparently  contribute  to  a  greater 
ginning  rate  for  S-2  than  for  S-l.3 

In  the  areas  of  Pima  production,  hand  harvesting 
has  given  way  to  spindle-type  machine  harvesting; 
this  is  particularly  true  with  Pima  because  it  is  more 
expensive  to  harvest  by  hand  than  upland  cotton. 
Late  in  the  season  of  each  year,  some  growers  have 
ground-harvested  Pima  and  have  had  some  of  this 
cotton  saw  ginned.  This  accounts  for  some  of  the 
increase  in  shorter  staple  lengths. 

Saw  ginning  of  Pima  definitely  is  not  recom- 
mended, because  of  its  effect  on  fiber  quality.4 
Numerous  tests  with  upland  cotton  showed  that 
excessive  drying,  excessive  cleaning,  and  the  combina- 
tion of  these  two  treatments  are  detrimental  to  fiber 
length  and  other  qualities.5 

Our  objective  was  to  study  effects  of  different 
ginning  treatments  on  ginning  performance,  fiber 
qualities  (especially  the  fiber  length  and  length 
distribution),  and  spinning  performance  of  Pima 
cottons.  Since  both  Pima  S-l  and  Pima  S-2  are 
produced  in  the  El  Paso  area,  we  thought  it  advisable 
to  include  both  varieties  in  the  study.  The  South- 
western Cotton  Ginning  Research  Laboratory  at 
Mesilla  Park,  N.  Mex.,  and  the  Pilot  Spinning 
Laboratory  at  Clemson,  S.  C,  cooperated  in  the 
research. 


SOURCE  OF  COTTON 

Twelve  bales  of  Pima  S-l  and  12  bales  of  Pima  S-2 
cotton  were  tested.  Both  varieties  were  grown  on  the 
Nakayama  Farms  near  Las  Cruces,  N.  Mex.,  during 
the  1964-65  season. 


1  Based  on  observations  and  conversations  with  breeders 
and  producers. 

2  Based  on  observations  and  conversations  with  breeders 
and  producers,  unpublished  data  of  the  Southwestern  Cotton 
Ginning  Research  Laboratory,  Mesilla  Park,  N.  Mex.,  and 
the  following  report: 

U.S.   Agricultural  Research  Service,  results  of   1964 

REGIONAL    COTTON     VARIETY    TESTS.      U.S.     Dept.     Agr.     ARS 

34-81,  73  pp.,  illus.  1965. 

3  Based  on  unpublished  data,  Southwestern  Cotton  Ginning 
Research  Laboratory. 

4  Chapman,  W.  E.,  Jr.,  and  Stedronsky,  V.  L.  compara- 
tive PERFORMANCE  OF  SAW  AND  ROLLER  GINS  ON  ACALA  AND 

pima  cottons.     U.S.  Dept.  Agr.  Mktg.  Res.  Rpt.  695,  14 
pp.  1965. 

5  Chapman,  W.  E.,  Jr.,  and  Stedronsky,  V.  L.  cotton 
qualities  as  affected  by  ginning.  (Series  of  four  articles.) 
The  Cotton  Gin  and  Oil  Mill  Press  60(11):  12;  60(12):  10; 
60(14):  33;  and  60(15):  25,  illus.  Dallas,  Tex.  1959. 


PROCEDURE 
Harvesting 

All  cotton  was  harvested  within  a  few  days  with  i  j 
2-row  spindle-type  mechanical  harvesters.  This  wasi 
the  first  picking,  late  in  October,  before  frost,  and  J 
with  good  weather.  The  co-owner  of  the  farm,  Joe  I 
Nakayama,  a  graduate  agricultural  engineer,  closely  I 
supervised  operation  of  the  machines. 

The  cottons  were  conveyed  by  trucks  and  trailers  I 
to    the    Southwestern    Cotton    Ginning    Research  : 
Laboratory  at  Mesilla  Park,  N.  Mex.,  where  they 
were  stored  under  roof  until  the  ginning  tests  were 
completed. 


Ginning 

The  ginning  treatments  included  two  levels  of 
moisture  and  two  levels  of  seed  cotton  cleaning.  The  i 
low  moisture  target  of  approximately  4.0  percent !  i 
lint  moisture  was  accomplished  by  passing  the  seed  . 
cotton  once  through  a  tower  drier  at  300°  F.  inlet  i 
temperature.  The  high  moisture  target  of  approx- 
imately 6.5  percent  lint  moisture  was  accomplished  ; 
by  adding  humid  air  to  the  seed  cotton  at  three  , 
places  in  the  seed  cotton  handling  system. 

The  low  cleaning  treatment  included  a  6-cylinder   : 
cleaner,  a  7-cylinder  cleaner,  and  the  extractor-feeder.   ' 
The  high  cleaning  treatment  included  a  6-cylinder 
cleaner,   bur  machine   (BM),   stick  remover   (SR), 
7-cylinder  cleaner,  and  extractor-feeder.  There  was 
no  lint  cleaning. 

The  combinations  of  two  moisture  levels  and  two 
cleaning  levels  made  four  ginning  treatments,  as 
follows : 


Moisture 


hint  moisture  target 


Seed  cotton  cleaning 


1.  Dried,  300°  F.  Low  4.0  pet.  Low  —13  cylinders 

2.  Moisture  added  High  6.5  pet.  Low — 13  cylinders 

3.  Dried,  300°  F.  Low  4.0  pet.  High— 13  cyl.+BM+SR 

4.  Moisture  added  High  6.5  pet.  High— 13  cyl.+BM+SR 


Both  varieties  of  Pima  were  subjected  to  these 
treatments  in  three  replications.  The  cottons  and 
ginning  treatments  were  randomized  within  each 
replication.  All  24  bales  (2  varieties  X  2  moisture 
conditions  X  2  cleaning  setups  X  3  replications) 
were  ginned  on  a  new  rotary-type  high-capacity  roller 
gin.  The  feeder  used  did  not  allow  even  distribution 
of  the  seed  cotton  to  the  roll  and  did  not  allow  full 
capacity  of  the  gin  stand. 

During  ginning  of  each  lot,  samples  of  seed  cotton 
(wagon  and  feeder),  cottonseed,  and  ginned  lint  were 
drawn  for  determinations  of  foreign  matter  and 
moisture  contents  and  of  various  qualities.  All  bales 
were  sent  to  the  Pilot  Spinning  Laboratory  at 
Clemson,  S.  C,  for  fiber  and  spinning  evaluations. 
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SOURCE:  COTTON  QUALITY  REPORTS,  COTTON  DIVISION,  C&MS,  USDA. 
Figure  1. — Predominant  staple  lengths  of  Pima  cotton  and  percentages  of  Pima  classed  shorter  than  1  3/8  inches,  crops  1952-64. 


Fiber  Tests 

After  removal  of  the  bale  ties  and  before  proces- 
sing, samples  of  cotton  were  taken  at  intervals 
throughout  each  bale  for  fiber  testing.  Suter-Webb 
array,  Digital  Fibrograph,  micronaire,  and  Pressley 
strength  tests  at  both  "0"  and  J^-inch  gages  were 
made  on  each  sample  after  mechanical  blending.  All 
fiber  tests  were  made  under  controlled  atmospheric 
conditions  at  70°  F.  and  65  percent  relative  humidity. 


Spinning  Tests 

Each  mix  was  processed  identically  from  opening 
through  spinning  with  the  following  organization : 

Opening:  2  blender  feeders,  1  lattice  opener 
Picker:  14-ounce  lap,  2-section,  1-process  picker 
Carding:  50-grain  sliver,  5.5  pounds  per  hour 
Breaker  drawing:  8  ends  up,  50-grain  sliver  fed, 
45-grain  sliver  delivered 


Lap  winding:  20  ends  up,  45-grain  sliver  fed,  864- 

grain  lap  delivered 
Comber:  864-grain  lap  fed,  53-grain  sliver  delivered 
Finished  drawing:  8  ends  up,  53-grain  sliver  fed, 

55-grain  sliver  delivered 
Roving:  55-grain  sliver  fed,   1.75-hank  roving  de- 
livered, 1.10  twist  multiplier 
Spinning:  1.75-hank  roving  fed,  80s  combed  yarn 
delivered,   3.22  twist  multiplier,  13,000 
spindle  speed 

At  the  beginning  of  the  combing  phase  of  the 
study,  the  comber  was  creeled  with  a  special  check 
cotton  and  set  to  remove  14  percent  noils.  This  check 
cotton  was  then  creeled  in  the  comber  before  each 
subsequent  mix  was  processed  to  insure  that  settings 
were  still  the  same  and  that  14  percent  noils  were 
being  removed  from  the  check  cotton.  Each  mix  was 
combed  with  the  same  comber  settings  and  timing. 

Roving  was  creeled  singly  into  four  252-spindle 
spinning  frames  equipped  with  Duo-Roth  drafting 
systems.  New  travelers  were  used  for  each  spinning 
doff;  the  frames  were  run  for  30  minutes  to  break  in 


the  travelers  and  to  obtain  yarn  for  sizing.  Draft 
gears  were  changed,  if  necessary,  to  obtain  the 
specified  yarn  size,  and  end  breakage  was  recorded  at 
15-minute  intervals  during  the  spinning  of  a  full  doff 
of  yarn. 

The  card  room  and  spinning  room  were  kept  at 
80°  F.  and  50  percent  relative  humidity  throughout 
the  tests. 

After  spinning  each  lot,  bobbins  of  yarn  from  each 
frame  were  evaluated  for  yarn  quality .  On  each  of 
these  bobbins,  tests  for  yarn  size,  break  factor,  yarn 
appearance,  single-strand  strength,  elongation,  neps 
per  1,000  yards,  thick  places  per  1,000  yards,  and 
thin  places  per  1,000  yards  were  made  under  con- 
trolled atmospheric  conditions  at  70°  F.  and  65 
percent  relative  humidity. 


Statistical  Analysis 

Split-plot  analysis  of  variance  in  randomized 
complete  blocks  was  used.  The  main  plot  factor  was 
strain.  Subplots  involved  two  factors:  unt  slide 
moisture  and  gin  cleaning.  Within  each  of  the  three 


blocks  (replications),  four  bales  of  each  strain  were 
randomly  assigned  to  the  four  different  ginning 
treatments.  Since  there  were  only  two  levels  of  any 
treatment,  no  multiple  range  test  was  required. 


RESULTS 

Harvesting  and  Ginning 

Following  the  inherent  characteristics  of  the  two 
varieties,  Pima  S-2  matured  and  opened  earlier  than 
S-l,  and  the  open  bolls  of  S-2  were  closer  to  the 
ground.  Pima  S-2  seed  cotton  contained  more 
moisture  and  more  foreign  matter  than  S-l.  Un- 
ginned  seed  cotton  (wagon  samples)  averaged  8.4 
percent  moisture  for  S-2  and  7.8  percent  moisture  for 
S-l;  it  averaged  7.1  percent  foreign  matter  for  S-2 
and  6.0  percent  for  S-l.  Neither  difference  was 
statistically  significant  (table  1). 

Seed  cotton  (feeder  samples)  differed  in  moisture 
content  only  as  a  result  of  the  moisture  treatments 
(drying  vs.  addition  of  moisture),  but  the  moisture 


Table  1. — Means  of  seed  cotton  moisture  and  foreign  matter  contents  by  strain  and  ginning  condition, 
and  statistical  test,  Pima  cotton,  El  Paso  area,  1964-1965 


Wagon  seed  cotton 

Feeder  seed  cotton 

Ginning  condition1 
and  variable 

Moisture 

Foreign  matter 

Moisture 

Foreign  matter 

S-l 

S-2 

S-l 

S-2 

S-l 

S-2 

S-l 

S-2 

LM-LC__    . 
LM-HCL 

Percent 
7.4 
7.5 
7.9 

8.2 

Percent 
7.8 
9.0 
8.7 
8.3 

Percent 
5.8 
6.4 
6.1 
5.9 

Percent 
7.5 
7.5 
6.5 
6.7 

Percent 
6.8 
6.6 
7.9 

8.8 

Percent 
7.6 
7.8 
9.1 
9.1 

Percent 

0.84 

.73 

.52 

.75 

Percent 
0.56 
1  19 

HM-LC 

80 

HM-HC 

56 

Level  of  significance2 

Strain..   _    . 

NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 

NS 

NS 
** 

NS 
NS 
N« 

NS 

Moisture 

NS 

Cleaning 

NS 

M  X  C 

NS 

S  X  M 

N« 

SX  C 

S  X  M  X  C 

N 
N 

3 

N 

N 

S 
S 

N 
N 

S 
S 

N 
* 

S 

1  LM  =  Low  moisture;  HM  =  high  moisture;  LC  =  low  cleaning;  HC  =  high  cleaning. 

2  *  =  Significant  at  or  beyond  the  95-percent  level. 
**  =  Significant  at  or  beyond  the  99-percent  level. 

NS  =  Not  statistically  significant  at  the  95-percent  level. 


Table  2- 

-Means  of  ginning  rate,  turnout,  seedcoat  fragments  in  lint,  and  cottonseed  linters  by  strain, 
and  statistical  tests,  Pima  cotton,  El  Paso  area,  1964-65 

Ginning  condition1 
and  variable 

Ginning  rate 

Turnout 

Seedcoat  fragments 
in  lint 

Cottonseed  linters 

S-l 

S-2 

S-l 

S-2 

S-l 

S-2 

S-l 

S-2 

LM-LC 

Lb.  lint/ 

in./hrP- 

11.0 

9.9 

8.1 

8.0 

Lb.  lint/ 

in./hr.2 

10.5 

11.2 

9.5 

9.3 

Percent 

32.7 
33.2 
33.3 
33.9 

Percent 

32  A 
32.2 
34.6 
34.3 

Percent 

0.6 

.9 

.6 
1.1 

Percent 

0.7 
.5 

.8 

.7 

Percent  3 

1.9 
1.9 
2.0 

1.7 

Percent3 
0.9 

LM-HC 

1.0 

HM-LC 

.9 

HM-HC 

1:0 

Level  of  significance4 

Strain  _  -    . 

NS 
** 

NS 
NS 
NS 

NS 

* 

NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 

** 

Moisture   .    . 

Cleaning- 

M  X  C 

NS 

NS 

* 

S  X  M 

NS 

S  X  C 

S  X  M  X  C 

N! 
Ni 

3 
3 

NS 
NS 

* 
NS 

•* 
NS 

1  LM  =  Low  moisture;  HM  =  high  moisture;  LC  =  low  cleaning;  HC  =  high  cleaning. 

2  Pounds  of  lint  ginned  per  inch  of  roller  per  hour. 

3  Percentage  of  the  seed  weight. 

4  *  =  Significant  at  or  beyond  the  95-percent  level. 
**  =  Significant  at  or  beyond  the  99-percent  level. 

NS  =  Not  statistically  significant  at  the  95-percent  level. 


contents  did  not  differ  significantly  between  varieties 
or  between  the  cleaning  treatments.  The  foreign 
matter  content  of  these  samples  did  not  differ 
significantly  between  varieties,  moisture  treatments, 
or  cleaning  treatments  (table  1). 

The  rate  of  ginning,  measured  in  pounds  of  lint 
ginned  per  inch  of  roller  per  hour,  differed  signifi- 
cantly between  the  moisture  treatments.  Relatively 
dry  cotton  gimied  faster  on  the  roller  gin  than  damp 
cotton  (table  2).  Although  the  results  do  not  show  a 
significant  difference  in  the  rates  of  ginning  between 
varieties,  previous  research  has  shown  that  the  S-2 
ginned  33  percent  faster  than  S-l.6 


6  Based  on  unpublished  data,  Southwestern  Cotton  Ginning 
Research  Laboratory  and  the  following  report: 

U.S.  Department  of  Agriculture  and  Arizona,  Texas, 
and   New    Mexico   AgRicuLTURAL   Experiment  Stations. 

NOTICE   OF  THE   NAMING    AND   RELEASE   OF   PIMA    S-2,    A   HIGH- 
YIELDING    AMERICAN-EGYPTIAN    TYPE    OF    EXTRA-LONG-STAPLE 

cotton.     3  pp.  Mimeographed.     1960. 


Damp  cotton  had  a  greater  gin  turnout  than  dry 
cotton.7  There  was  no  significant  difference  in 
turnout  between  varieties  or  between  cleaning 
treatments   (table  2). 

The  seedcoat  fragments  in  the  ginned  lint  were  not 
significantly  different  between  varieties,  between 
moisture  treatments,  or  between  cleaning  treatments 
(table  2). 

The  residual  cottonseed  linters  content,  expressed 
as  a  percentage  of  the  seed  weight,  is  inherently  about 
twice  as  great  for  Pima  S-l  as  for  S-2,  or  about  1.9 
percent  and  1.0  percent,  respectively.  There  was  no 
significant  difference  between  moisture  treatments  or 
between  cleaning  treatments  (table  2). 


7  Gin  turnout  is  net  lint  weight,  including  samples  but  ex- 
cluding bagging  and  ties,  expressed  as  a  percentage  of  original 
seed  cotton  weight. 


Table  3. — Means 

of  selected  fiber  properties  by  strain  and  ginning  condition, 
cotton,  El  Paso  area,  1964-65 

and  statistical  tests,  Pima         lib 

variable 

Array 

Micronaire 

A 

;> 

Average  grade 

Ginning  condition1  and 

Upper  quartile 
length 

Mean  length 

Fibers  < 

1/2  inch 

S-l 

S-2 

S-l 

S-2 

S-l 

S-2 

S-l 

S-2 

S-l 

S-2 

LM-LC .     . 

Inches 
1.39 
1.38 
1.40 
1.40 

Inches 
1.41 
1.42 
1.43 
1.43 

Inches 
1.16 
1.15 
1.18 
1.18 

Inches 
1.21 
1.21 
1.22 
1.22 

Percent 
5.8 
5.8 
4.8 
5.3 

Percent 
3.7 
3.9 
3.3 
3.4 

Reading 
3.6 
3.6 
3.6 
3.7 

Reading 
4.5 
4.4 
4.4 
4.4 

Index 
4.0 

3.4 
4.0 

4.4 

Index 
3.2 
3.2 
4.0 
3.8 

LM-HC 

HM-LC 

HM-HC 

Level  of  significance2 

Strain  _____       _____ 

** 

* 

NS 
NS 
NS 
NS 
NS 

*» 
** 

NS 
NS 
NS 
NS 
NS 

** 

** 

NS 
NS 
NS 
NS 
NS 

** 

NS 
NS 
NS 
NS 
NS 
NS 

NS 

** 

Moisture _ 

Cleaning _  

NS 
NS 
NS 
NS 

* 

M  X   C 

S  X  M 

S  X  C 

S  X  M  X  C 

1  LM  =  Low  moisture;  HM  =  high  moisture;  LC  =  low  cleaning;  HC  =  high  cleaning. 

2  *  =  Significant  at  or  beyond  the  95-percent  level. 
**  =  Significant  at  or  beyond  the  99-percent  level. 

NS  =  Not  statistically  significant  at  the  95-percent  level. 


Fiber  Quality 


Fiber  Length 


Table  3  shows  means  of  selected  fiber  properties  of 
Pima  S-l  and  S-2  cotton  that  summarize  the  effects 
of  various  test  conditions  on  fiber  quality.  Effects  on 
other  fiber  properties  are  given  in  tables  7  and  8. 
Generally,  fiber  length  properties  of  strain  S-2  were 
superior  to  those  of  strain  S-l;  high  lint  moisture 
produced  better  fiber  length  and  length  distribution 
than  low  moisture;  and  cleaning  treatments  had  no 
significant  effects  on  fiber  quality.  No  significant 
interaction  effects  other  than  strain  by  moisture  by 
cleaning  on  grade  were  observed. 

Grade 

Classer's  grade  averaged  about  one-half  grade 
higher  for  strain  S-2  than  for  S-l  and  about  one-half 
grade  higher  for  low-moisture  than  for  high-moisture 
cotton.  The  high  cleaning  treatment  did  not  signifi- 
cantly improve  classer's  grade  (table  3). 


Average  classer's  staple  length  was  essentially  the 
same  for  strains  S-l  and  S-2  (table  7).  However,  both 
array  and  Digital  Fibrograph  showed  statistically 
significant  differences  between  length  of  the  two 
strains  (tables  3  and  8).  For  strain  S-2,  upper 
quartile  length  averaged  0.03  inch  longer,  mean 
length  averaged  0.04  to  0.05  longer,  short  fiber 
content  averaged  about  2  percentage  points  less,  and 
array  coefficient  of  variation  averaged  3  percentage 
points  less  than  for  strain  S-l  (tables  3  and  8).  These 
differences  are  not  only  consistent  among  themselves 
but  are  also  substantial  in  terms  of  fiber  quality. 

Lint  moisture  had  a  less  marked  effect  on  fiber 
length  and  length  distribution  than  strains,  but  its 
effect  on  both  was  significant.  High  moisture  con- 
sistently produced  better  length  and  length  distribu- 
tion than  low  moisture.  Cleaning  treatments  did  not 
differ  significantly  in  their  effects  on  fiber  length  and 
length  distribution. 
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Fiber  Strength 

Although  both  "0"  and  y$-ii\ch  gage  Pressley 
strength  tests  showed  strain  S-2  to  be  slightly- 
stronger  than  S-l,  only  the  1.6  unit  difference  in  the 
3^-inch  gage  measurement  was  statistically  signifi- 
cant (table  7).  No  significant  differences  in  fiber 
strength  were  found  between  moisture  levels  or 
between  cleaning  treatments. 

Fiber  Fineness 

The  only  significant  difference  in  micronaire 
measurement  of  fiber  fineness  was  between  strains 
(table  3).  This  result  has  also  been  found  in  earlier 
work.  8  Micronaire  reading  averaged  3.6  for  S-l  and 
4.4  for  S-2.  The  lower  micronaire  reading  of  strain 
S-l  may  have  contributed  to  fiber  breakage  during 
ginning,   and   thus  to  the  shorter  and  less  uniform 


length  measurements  of  this  strain.  In  an  earlier 
study  involving  upland  cotton,  micronaire  was  found 
to  be  related  to  fiber  length  properties.9 


Processing  Performance  and  Yarn  Quality 

Selected  measurements  of  processing  performance 
and  yarn  quality  are  given  in  table  4,  along  with 
statistical  tests  of  differences  among  test  conditions. 
Tables  9  and  10  give  additional  processing  and  yarn 
properties. 


8  See  footnote  2. 


9  La  Ferney,   P.   E.,   Mullikin,   R.   A.,  and  Chapman, 

W.  E.  EFFECTS  OF  DEFOLIATION,  HARVESTING,  AND  GINNING 
PRACTICES  ON  MICRONAIRE  READING,  FIBER  PROPERTIES, 
MANUFACTURING  PERFORMANCE,  AND  PRODUCT  QUALITY  OF 
EL  PASO  AREA  COTTON,  SEASON  1960-61.  U.S.  Dept.  Agr. 
Mktg.  Res.  Rpt.  690,  33  pp.  1965. 


Table  4. — Means  of  selected  processing  and  yarn  properties  of  Pima  S-l  and  S-2  cotton  by  strain  and 
ginning  condition,  and  statistical  tests,  El  Paso  area,  196J+-65 


Ginnin) 

;  condition1 
variable 

Total  opening, 
picking,  and 
carding  waste 

Comber  noils 

Corrected 
EDMSH2 

Break  factor 

Yarn 
appearance 

and 

S-l 

S-2 

S-l 

S-2 

S-l 

S-2 

S-l 

S-2 

S-l 

S-2 

LM-LC 

Percent 
4.83 
4.37 
5.44 
5.74 

Percent 
4.10 
3.96 
4.90 
4.75 

Percent 
13.5 
13.7 
12.2 
12.1 

Percent 
11.8 
11.7 
10.6 
11.3 

Number 
34 
28 
48 
46 

Number 
35 
36 
45 
40 

Unit 
2902 
2864 
2968 
2923 

Unit 
2741 
2731 
2719 
2729 

Index 
111 
113 
112 
113 

Index 
116 

LM-HC 

116 

HM-LC 

114 

HM-HC 

115 

Level  of  significance3 

Strain..     

NS 
** 

NS 
NS 
NS 
NS 

NS 

** 
** 

NS 
NS 
NS 

NS 
NS 

NS 
** 

NS 
NS 
NS 
NS 
NS 

** 

NS 
NS 
NS 
NS 
NS 
NS 

• 

Moisture   ....         

NS 

Cleaning  ______ 

NS 

M  X  C 

NS 

S  X  M 

NS 

S  X  C 

NS 

S  X  M  X  C 

NS 

1  LM  =  Low  moisture;  HM  =  high  moisture;  LC  =  low  cleaning;  HC  =  high  cleaning. 

2  EDMSH  =  Ends  down  per  thousand  spinning  hours. 

3  *  =  Significant  at  or  beyond  the  95-percent  level. 
**  =  Significant  at  or  beyond  the  99-percent  level. 

NS  =  Not  statistically  significant  at  the  95-percent  level. 


Manufacturing  Waste 

Neither  strain  nor  cleaning  treatment  significantly 
affected  opening,  picking,  and  carding  waste  (table  4). 
The  higher  lint  moisture  during  ginning  produced  an 
average  of  5.2  percent  total  opening,  picking,  and 
carding  waste;  the  lower  moisture  produced  4.3 
percent.  This  difference  is  statistically  significant. 
However,  it  was  more  than  offset  during  combing,  in 
which  1.1  percentage  points  more  noils  were  removed 
from  cotton  ginned  at  the  lower  moisture  level. 

Percent  comber  noils  removed  is  particularly 
significant  in  the  study  for  two  reasons:  (1)  Waste 
removed  in  combing  is  an  important  processing  cost 
factor,  and  (2)  removal  of  short  fibers  during  combing 
may  distort  expected  relationships  between  fiber 
length  properties  of  ginned  lint  and  the  processing 
and  yarn  variables.  Average  percent  comber  noils,  by 
test  condition,  are  as  follows: 


Test  condition  Average  noils  removed,  pet. 

S-l 12.9 

S-2 11.3 

Difference 1.6 

LM 12.7 

HM 11.6 

Difference 1.1 

LC 12.0 

HC 12.2 

Difference —.2 


On  the  average,  1.6  percentage  points  more  comber 
noils  were  removed  from  strain  S-l  than  from  S-2. 
This  is  in  addition  to  the  slightly  higher,  but  not 
statistically  significant,  amount  of  waste  removed 
from  strain  S-l  during  opening,  picking,  and  carding. 
The  extra  1.6  percentage  points  of  comber  noils 
removed  from  strain  S-l  represent  8  pounds  of  cotton 
or  about  $4  per  bale.10 

Cotton  ginned  with  low  lint  moisture  produced  1.1 
percentage  points  more  comber  noils  than  high- 
moisture  cotton.  This  more  than  compensated  for  the 
0.9  percentage  point  more  of  opening,  picking,  and 
carding  waste  removed  from  the  high-moisture  cotton 
than  from  the  low-moisture  cotton.  Also,  comber  noils 
is  the  more  costly  form  of  waste,  since  it  receives 
additional  processing. 

The  percent  comber  noils  removed  did  not  differ 
significantly  between  the  gin  cleaning  treatments. 


10  Based  on  a  price  of  49.85  cents  per  pound  for  grade  4, 
1  3/8-inch  American-Egyptian  cotton  during  the  1964-65 
season. 


Ends    Down    Per    Thousand    Spindle    Hours 
(EDMSH) 

There  was  no  significant  difference  in  EDMSH 
between  the  two  strains  tested  (table  4) .  In  removing 
more  comber  noils  from  strain  S-l  than  from  S-2,  the 
combing    process    tended    to    equate    fiber    length 
properties   of   the   in-process   stock   from   the   two 
strains.  Any  length  advantage  held  by  strain  S— 2  j/ 
after  combing  was  apparently  offset  by  the  higher; 
micronaire  reading  of  S-2.  The  difference  in  micro-! 
naire  readings  for  S-l  and  S-2  exceeds  the  usually 
expected  difference. 

Cotton  ginned  with  low  lint  moisture  spun  with 
less  end  breakage  than  high-moisture  cotton,  in  spite  , 
of  better  length  characteristics  in  ginned  lint  of  the 
high-moisture  cotton.  This  apparently  resulted  from 
the  tendency  to  equate  fiber  length  of  high-  and  | 
low-moisture  cottons  during  combing  and  from  the 
greater  Shirley  Analyzer  nonlint  content  in  high- 
moisture  cotton. 

EDMSH  did  not  differ  significantly  between 
cleaning  treatments. 

Most  pf  the  ends  down  in  spinning  lapped  up  on 
the  spinning  rolls  (table  9).  This  tendency  to  lap  up 
was  higher  for  strain  S-l  than  for  S-2  (90-percent 
significance  level)  and  was  higher  for  high-moisture 
than  for  low-moisture  cotton  (99-percent  significance 
level) . 


Yarn  Quality 

Break  factor  differed  significantly  only  between 
strains  S-l  and  S-2  (table  4).  The  184  units  higher 
average  break  factor  of  yarn  from  strain  S-l  must  be 
the  result  of  the  lower  micronaire  reading  of  this 
strain,  since  ginned  lint  of  strain  S-2  had  at  least  as 
good  length,  length  distribution,  and  fiber  strength  as 
strain  S-l. 

Yarn  appearance,  like  break  factor,  was  signifi- 
cantly affected  only  by  strains  (table  4).  The  higher 
yarn  appearance  index  of  strain  S-2  is  largely 
attributed  to  the  higher  micronaire  reading  of  this 
strain. 

Yarn  elongation  was  significantly  higher  for  strain 
S-l  than  for  S-2  and  higher  for  low-  than  for 
high-moisture  cotton  (table  10). 

Yarn  imperfections  tended  to  be  higher  in  cotton 
which  received  the  high  cleaning  treatment  (table  10). 

Yarn  irregularity  did  not  differ  significantly  among 
any  of  the  test  conditions  (table  10). 


Economic  Effects 

Effects  of  the  various  test  conditions  on  farm  price, 
bale  value,  and  cost  per  pound  of  comber  sliver  are 
discussed  in  this  section. 


\Bale  Value 

Bale  weights  were  adjusted  for  foreign  matter  and 
B II  moisture  losses  by  using  the  test  condition  with  the 
'8.'  least  loss  (cotton  ginned  with  high  moisture)  as  the 
it  base  at  500  pounds.  Weights  under  the  other  condi- 
i  tions  were  adjusted  downward  to  the  extent  their 
'i  weight  losses  were  greater  than  that  of  the  base.  This 
2  i  adjustment  seems  reasonable,  since  moisture  and 
;f  I  foreign  matter  were  measured  in  the  wagon  and  at 
>•  the  lint  slide. 

Bale  values  were  calculated  as  the  product  of  spot 
prices  of  American-Egyptian  cotton,  El  Paso  and 


Table  5. — Grade,  calculated  bale  weight,  price  per 
pound,  and  bale  value  of  test  cottons, 
El  Paso  area,  1964.-65 


Strain  of  cotton 
and  test  condition 


S-l_ 
S-2. 


Difference. 


LM. 

HM. 


Difference. 


LC. 

HC_ 


Difference . 


Average 
grade 


Index 
4.0 
3.6 


0.4 


3.5 

4.1 


-0.6 


3.8 

3.7 


0.1 


Bale 
weight 


Pounds 
496 

4S8 


484 
500 


16 


494 
490 


Price  per  lb.1 


Cents 
49.47 
50.24 


-0.77 


50.35 
49.36 


0.99 


49.87 
49.85 


0.02 


Bale 
value2 


Dollars 
245.37 
245.17 


0.20 


243.69 
246.80 


-3.11 


246.36 
244.26 


2.10 


1  Average   price  of   1    3/8-inch  staple   cotton    of   different 
El    Paso    and    Phoenix    markets,     1964-65.    Source: 

Cotton  Price  Statistics,  Vol.  47,  No.  13,  Aug.  1966,  p.  21.  U.S 
Dept.  Agr.,  C&MS. 

2  No  difference   in   bale  value  was  statistically  significant 
at  the  95-percent  level. 


Table  6. — Cost  per  pound  of  comber  silver,  Pima 
cotton,  El  Paso  area  1964-65 


Strain  of  cotton  and 
test  condition 

Total  waste1 

Cost  per  pound 
of  comber  sliver2 

S-l 

Percent 
22.4 
20.2 

Cents 
63.72 

S-2 

62.94 

Difference.    . 

2.2 

0.78 

LM.. 

21.4 
21.2 

64.06 

HM 

62.61 

Difference   ._  _ 

0.2 

1.45** 

LC.    

21.2 
21.3 

63.34 

HC 

63.33 

Difference 

-0.1 

0.01 

1  Includes  opening,  picking,  carding,  and  combing  waste, 
as  well  as  22  pounds  per  bale  for  bagging  and  ties. 

2  Farm  price  divided   by  pounds  of  sliver  per  pound   of 
ginned  lint. 

**  Significant  at  or  beyond  the  99-percent  level. 


Phoenix  markets,  season  1964-65,  and  the  bale 
weights.  No  difference  between  test  factors  was 
statistically  significant  (table  5). 


Cost  of  Comber  Sliver 

One  measure  of  the  use-value  of  cotton  is  the  cost 
per  pound  of  cleaned  stock.  Cost  per  pound  of  comber 
sliver,  at  various  test  conditions,  is  shown  in  table  6. 

Sliver  of  low-moisture  cotton  cost  1.45  cents  per 
pound  more  than  sliver  of  high-moisture  cotton. 
Although  sliver  of  S-l  cost  0.78  cent  per  pound  more 
than  sliver  of  S-2,  on  the  average,  the  difference  is 
not  statistically  significant. 


APPENDIX 

Table  7. — Means  of  moisture  and  selected  fiber  properties  by  strain  and  ginning  condition,  and  statistical 

tests,  Pima  cotton,  El  Paso  area,  196^-65 

Lint  slide 
moisture 

Average 
staple  length 

Shirley  analyzer 
nonlint  content 

Pressley  strength 

Ginning  condition1  and  variable 

1/8-inch  gage 

"0"  gage 

S-l 

S-2 

S-l 

S-2 

S-l 

S-2 

S-l 

S-2 

S-l 

S-2    ■ 

LM-LC 

Pet. 

3.95 
3.98 
6.04 
6.37 

Pet. 

4.18 
4.39 
6.89 
6.31 

82d  in. 

44.0 
44.0 
44.0 
44.0 

82d  in. 

43.6 
43.6 
44.0 
44.0 

Pet. 

2.8 
2.3 
3.9 

2.8 

Pet. 

2.1 
3.2 
3.2 
2.7 

Gr./tex 

31.3 
31.8 
31.3 
31.7 

Gr./tex 

33.4 
32.6 
33.1 
33.1 

1,000 
p.s.i. 

93 

95 

94 

95 

1,000  . 
p.s.i.  | 

95 

94 

LM-HC  

HM-LC 

96 

HM-HC... 

97 

Level  of  significance2 

Strain 

NS 
** 

NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 

NS 
** 

NS 
NS 
NS 
NS 
NS 

* 

NS 
NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 
NS 
NS 

Moisture.    . .. 

Cleaning  __.____. 

M  X  C 

S  X  M 

S  X  C 

S  X  M  X  C 

1  LM  =  Low  moisture;  HM  =  high  moisture;  LC  =  low  cleaning;  HC  =  high  cleaning. 

2  *  =  Significant  at  or  beyond  the  95-percent  level. 
**  =  Significant  at  or  beyond  the  99-percent  level. 

NS  =  Not  statistically  significant  at  the  95-percent  level. 
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Table  8. — Means  of  selected  fiber 

properties  by  strain  and  ginning  condition,  and  statistical  tests, 
cotton,  El  Paso  area,  1964-65 

Pima 

Ginning  condition1 
and  variable 

Array  coefficient 
of  variation 

Digital  span  length 

Digital  uniformity 

2.5  percent 

50  percent 

S-l 

S-2 

S-l 

S-2 

S-l 

S-2 

S-l 

S-2 

LM-LC    

Percent 

28 
28 
27 
27 

Percent 
25 
25 
24 
24 

Inch 
1.300 
1.297 
1.320 
1.323 

Inch 
1.324 
1.327 
1.336 
1.331 

Inch 
0.604 
.588 
.616 
.623 

Inch 
0.638 
.645 
.650 
.649 

Ratio 
47 
45 
46 
47 

Ratio 
48 

LM-HC     

48 

HM-LC     . 

49 

HM-HC    

49 

Strain_-       _   -     

Level  of  significance2 

** 

* 

NS 
NS 
NS 
NS 

* 
* 

NS 
NS 
NS 
NS 

*• 
** 

NS 
NS 
NS 
NS 

** 

Moisture - 

NS 

Cleaning      _ .       

NS 

M  X  C       

NS 

S  X  M          

NS 

S  X  C 

NS 

S  X  M  X  C 

NS 

1 

NS 

NS 

NS 

1  LM  =  Low  moisture;  HM  =  high  moisture;  LC  =  low  cleaning;  HC 

2  *  =  Significant  at  or  beyond  the  95-percent  level. 
**  =  Significant  at  or  beyond  the  99-percent  level. 

NS  =  Not  statistically  significant  at  the  95-percent  level. 


high  cleaning. 
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Table  9. — Means  of  selected  processing  and  yarn  properties  by  strain  and  ginning  condition,  and  statistical 

tests,  Pima  cotton,  El  Paso  area,  196J+-65 


Ginning  condition1 
and  variable 


Card 


Waste 


S-l 


LM-LC_ 
LM-HC 
HM-LC. 
HM-HC 


Strain 

Moisture 

Cleaning 

M  X  C 

S  X  M 

S  XC 

S  X  M  X  C 


Percent 
3.80 
3.59 
4.36 
4.58 


S-2 


Percent 
3.17 
3.06 
3.74 
3.53 


Neps/100  sq.  in. 


S-l 


Number 


S-2 


Number 
4 
4 
4 
4 


Lap-ups  during 
spinning2 


S-l 


Percent 
95.2 
92.2 
99.0 
99.4 


S-2 


Percent 
67.6 
66.8 
82.3 
75.3 


Single-strand  yarn 


Strength 


S-l 


Grams 
133.9 
135.3 
139.6 
136.1 


S-2 


Grams 
129.5 
127.7 
128.1 
127.5 


Strength  coefficienl 
of  variation 


S-l 


Percent 
11.1 
11.4 
10.7 
11.3 


S-2 


Percent 
11.9 
11.8 
11.8 
11.7 


Level  of  significance3 


NS 
NS 
NS 
NS 

NS 


NS 
NS 
* 

NS 

NS 


NS 
** 

NS 
NS 
NS 
NS 

NS 


NS 
NS 
NS 
NS 
NS 
NS 


NS 
NS 
NS 
NS 
NS 
NS 
NS 


1  LM  =  Low  moisture;  HM  =  high  moisture;  LC  =  low  cleaning;  HC 

2  Percentage  of  broken  ends  that  lapped  around  spinning  rolls. 
s      *  =  Significant  at  or  beyond  the  95-percent  level. 

**  =  Significant  at  or  beyond  the  99-percent  level. 
NS  =  Not  statistically  significant  at  the  95-percent  level. 


high  cleaning. 


12 


Table  10. — Means  of  selected  yarn  properties  by  strain  and  ginning  condition,  and  statistical  tests,  Pima 

cotton,  El  Paso  area,  1964-65 


Ginning  condition1  and  variable 


LM-LC, 
LM-HC. 
HM-LC. 
HM-HC 


Yarn 
elongation 


S-l 


Percent 
6.0 
6.0 
6.0 
5.9 


S-2 


Percent 
5.8 
5.8 
5.7 
5.6 


Strain 

Moisture 

Cleaning 

M  X  C 

S  X  M 

S  X  c 

S  X  M  X  C 


Yarn  irregularity 

coefficient  of 

variation 


S-l 


Percent 
17.4 
17.8 
17.3 
17.2 


S-2 


Percent 
17.4 
17.7 
17.7 
17.4 


Neps  per 
1,000  yards 


S-l 


Number 

119 

131 

124 

137 


S-2 


Number 
108 
120 
114 
127 


Thick  places 
per  1,000  yards 


S-l 


Number 
243 
277 
224 
242 


S-2 


Number 
204 
217 
200 
202 


Thin  places 
per  1,000  yards 


S-l 


Number 
80 
99 
71 
84 


S-2 


Number 

93 

109 

101 

95 


Level  of  significance2 


NS 

* 

NS 
NS 
NS 


NS 

NS 

NS 
* 

NS 
NS 
NS 


NS 

NS 

* 

NS 
NS 
NS 
NS 


NS 
NS 
NS 
NS 


NS 
NS 
NS 
NS 
NS 
NS 
NS 


1  LM  =  Low  moisture;  HM  =  high  moisture;  LC  =  low  cleaning;  HC  =  high  cleaning. 

2  *  =  Significant  at  or  beyond  the  95-percent  level. 
*  *  =  Significant  at  or  beyond  the  99-percent  level. 

NS  =  Not  statistically  significant  at  the  95-percent  level. 
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